C anada has more than 2,000 occupational health nurses (Canadian Occupational Health Nurses Association [COHNA], 2008) who provide health care at the worksite to promote, protect, and preserve the health of the Canadian work force (Rogers, 2003) . A study of occupational health nurses in Alberta, Canada, revealed nurses' primary work roles are advocacy, assessment, case management, evaluation, health promotion, illness and injury prevention, marketing, policy and procedure development, primary care, and program development (Skillen, Anderson, Seglie, & Gilbert, 2002) . Internationally, occupational health nurses who practice in the United States (Nelson, 2001; Salazar, Kemerer, Amann, & Fabrey, 2002; Strasser, Maher, Knuth, & Fabrey, 2006) , Australia (Mellor & St. John, 2007) , Finland (NaumanenTuomela, 2001 ), and Japan (Ishihara et al., 2004 ) perform a variety of roles (i.e., health care provider, case manager, and consultant). Occupational health nurses are also managers/coordinators, educators/advisors, and researchers. During disasters, occupational health nurses are vital in providing management of behavioral factors associated with the workplace and stressful events, surveillance, illness and injury management, community coordination, and health protection (Rogers & Lawhorn, 2007) .
In some countries (e.g., Canada and the United States), a credential in occupational health nursing indicates to workers, employers, the public, and professional licensing bodies that a nurse is qualified, competent, and current in this specialized field of nursing. Certified nurses have met rigorous requirements to achieve this credential (Canadian Nurses Association [CNA], 2008) . The occupational health nursing specialty joined the CNA in 1992, and the Canadian credential, certified occupational health nurse [COHN(C)], was first issued, after candidates successfully completed certification requirements (Sabourin, 1996) . By 2009, the CNA reported 888 nurses certified as occupational health nurses (CNA, 2009b) . The U.S. credentials, certified occu-the role of the occupational health nurse is broad and includes health care provider, manager/coordinator, educator/advisor, and case manager and consultant, depending on the type of industry and the country in which the nurse practices. regardless of the type of role, the occupational health nurse must participate in continuing nursing education (Cne) activities. this study describes the roles, credentials, and number of Cne activities undertaken by occupational health nurses working in ontario, Canada. Using a nonexperimental descriptive design, a questionnaire was mailed to all practicing occupational health nurses who are members (n = 900) of a local nursing association. three hundred fiftyfour questionnaires were returned. nurses reported a variety of roles in the following categories: case management, health promotion, policy development, infection control/travel health, ergonomics, education, research, health and safety, direct care, consultation, disaster preparedness, and industrial hygiene. sixty-five percent of nurses held an occupational health nurse credential, and 19% of nurses attended more than 100 hours of Cne annually. occupational health nurses have multiple workplace roles. many attend Cne activities and they often prepare for credentialing.
pational health nurse (COHN) and certified occupational health nurse specialist (COHN-S), are also recognized in Canada. For the purpose of this article, COHN(C) is used when referring to a credentialed occupational health nurse, regardless of whether the credential was awarded in Canada or the United States.
In Canada, registered nurses are permitted to work in occupational health nursing before completing further education and training; however, employers expect that occupational health nurses will register for additional post-graduate education in the specialty. Education in occupational health nursing is offered at some Canadian colleges and universities. Upon successful completion of the prescribed program, a certificate in occupational health nursing is issued; credentialing is secured by successfully completing the Canadian national examination for occupational health nurses. The credentialing examination consists of questions related to the provision of occupational health, safety, and environmental nursing; recognition, evaluation, and control of workplace or environmental health and safety hazards; health assessment, planning, implementation, monitoring, and evaluation; assessment, care, and case management of injuries and illnesses; environment, health, safety, and health promotion education; and environment, health, safety, and wellness management (CNA, 2008) .
Earning either a certificate or a diploma does not automatically confer the credential; individuals, on a voluntary basis, undertake credentialing (i.e., certification) through an accredited professional organization. The initial certification as a COHN(C) requires a current registered nurse license and 75 hours of continuing nursing education (CNE) specific to occupational health nursing during the 5 years before applying for certification. In addition, for registered nurses without a bachelor's degree, a minimum of 5,000 clinical hours in occupational health nursing during the previous 5 years is required. Registered nurses who have secured a bachelor's degree or successfully completed a post-basic nursing course in occupational health of at least 300 hours must accumulate a minimum of 3,050 hours of clinical experience as an occupational health nurse during the previous 4 years. Successful completion of the certification examination is required.
CNA certification as a COHN(C) is valid for 5 years, at which time renewal is required. Recertification is achieved through either CNE and active practice in occupational health nursing or successful completion of the certification examination. For either option, a current Canadian registered nurse license is required. The CNE option requires 100 hours of continuing education related to occupational health nursing and a minimum of 3,900 hours of clinical experience in occupational health nursing during the 5 years of certification. Recertification by examination requires the same process as initial certification (CNA, 2009a) .
The Canadian and the U.S. credentialing systems for occupational health nurses are both similar and different. The American Board for Occupational Health Nurses (ABOHN) provides the credentials COHN and COHN-S (ABOHN, 2008). In both countries, certification is voluntary and requires a current registered nurse license, clinical experience in occupational health nursing, and successful completion of the certification examination. Both countries require recertification after 5 years. Differences between the two countries include the number of hours of occupational health nursing experience (Canada requires 2,000 hours more than the United States); and, initially, 75 hours of CNE in occupational health nursing is required in Canada but not in the United States. Differences also exist for the recertification process. The Canadian system requires 3,900 hours of occupational nursing practice as well as 100 hours of CNE or successful completion of the certification examination. The U.S. system requires 3,000 hours of occupational health nursing practice and 50 CNE contact hours in occupational health. In addition, the U.S. system offers certification as an occupational health nurse specialist, which does not exist in Canada. A search of the literature for the period 2001 to 2007, using the Cumulative Index to Nursing and Allied Health Literature (CINAHL) and MEDLINE databases to find previous research studies about occupational health nursing roles, credentials, and continuing education, found few studies on the role of the occupational health nurse described above and an absence of studies on professional credentialing for occupational health nurses. Only one research study focused on continuing education specifically for occupational health nurses. CNE in occupational health nursing is organized lifelong learning after initial certification, designed to increase nursing knowledge and maintain competence in the specialty. A study of occupational health nurses' CNE involving occupational health nurses from five U.S. states revealed that occupational health nurses were interested in CNE, but the greatest impediments to being involved were distance from an education provider and lack of money to pay for the course (Mackey, Cole, & Parnell, 2003) . Rogers and Lawhorn (2007) identified that the role of the occupational health nurse requires clinical skills related to illnesses and injuries, health surveillance, management of behavioral factors associated with the workplace and stressful events, community coordination, risk management and communication, and health protection.
Business and Leadership
This study describes the type of roles, credentials, and continuing education hours undertaken by occupational health nurses in Ontario, Canada.
mEtHOD
Using a nonexperimental descriptive design, a convenience sample of 900 practicing occupational health nurses were sent a questionnaire. All were members of a local nursing association and were invited to participate in the study. All participants were currently working in Ontario and fluent in written English. Recruitment commenced following ethics approval. Participation in the study was voluntary, and return of the completed questionnaire implied consent.
Data Collection
Data were collected by self-administered questionnaire distributed by the nursing association during March and April 2008. Each participant received a single package containing an information sheet, a questionnaire, and a reply paid envelope. A follow-up e-mail message was sent 2 weeks later, through the nursing association. All participants were informed that their responses to the questionnaires were anonymous and that their identities could not be determined from the questionnaires. The aggregated results of the questionnaires will be used for research purposes and may be presented at a conference and published. The investigators did not access the participants' personal information. The questionnaire packages were prepared and sealed by the investigators. The nursing association staff applied address labels and mailed the packages.
Business and Leadership
The questionnaire elicited demographic information on age and gender and specific information about occupational health nursing, such as years of experience, length of time in current job, type of industry and job responsibilities, occupational health nursing certification, occupational health nursing core credentials, and additional credentials in occupational health nursing. In addition, questions related to methods of preparation for certification, preferred delivery format for CNE, number of hours of CNE completed annually, employer support for CNE, and benefits of CNE. Space was also available for participants' comments.
Data Analysis
A total of 356 questionnaires were returned and then evaluated for completeness. Blank questionnaires were discarded (n = 2), leaving 354 usable questionnaires (response rate = 39.3%). The data were coded and transferred to a Microsoft EX-CEL spreadsheet. Consistency was evaluated to minimize data entry errors. The data were summarized using SPSS software and frequencies and percentiles displayed in tables.
REsuLts
Demographic data collected from the survey indicated that 97% of the sample was female, and 37% worked in the Toronto region, 36% in the South West region, and 13% in the Ottawa region (Table 1) . Seventy percent of the sample reported earning a diploma in nursing and 27% a bachelor of science in nursing (BSN). Eighty-two percent of 245 respondents reported also having a non-nursing certificate or diploma.
Work Role
Of the respondents, 29.7% currently or last worked in a hospital/ health care facility or rehabilitation, 24.8% in the manufacturing or the pulp and paper industry, and 13.4% in government organizations (Table 1) .
The occupational health nurses in this study reported having multiple primary responsibilities; therefore, the valid percentages are reported in Table 2 . Across the sample, most (64%) participants selected case manager as a primary role, 52% selected health promotion, 38% health service coordinator/manager, and 29% policy development. More than half of the participants (64.7%) reported spending more than 33 hours each week working in occupational health nursing, and 58.5% reported between 1 and 15 years of experience in occupational health nursing.
Credentials
Of the respondents, 53.8% held a COHN(C) and 10.8% held a COHN-S (Table 3) . Of these, 80% had been credentialed for more than 6 years. To measure the relationship between roles performed by occupational health nurses and holding an occupational health nursing credential, cross-tabulations were computed on each pair of variables. The data were examined using Pearson's chisquare statistic to compare observed and expected frequencies. Results showed that years in current job were significantly associated with occupational health nursing credentials and years since certification. In particular, these results showed that the fewer years participants had worked in their current jobs, the more likely the participants had no occupational health nursing credential (x 2 = 39.028, df = 18, p = .003). However, working either full-time or part-time was not significantly related to holding a credential.
Continuing Education
The findings revealed that 84% of participants had completed CNE courses relevant to occupational health nursing, and that preparing for credentialing was, for the most part, undertaken through self-study. Of those who were participating in CNE, 19% reported more than 100 hours of CNE activities annually. Finally, most of the participants earned CNE credit in the past 5 years through workshops (82.5%), case conference/employer in-service education (81.3%), occupational health nursing conferences (70.3%), and seminars (63.7%). Of the respondents, 61.9% received full funding from their employers to participate in CNE activities. However, 64.8% reported that they also took unpaid time from work for CNE activities. The participants selected many CNE strategies during the previous 5 years (Table 4) . Cross-tabulation revealed statistically significant results between CNE and employment. Nurses who were working full-time were more likely to receive employer support for CNE activities (x 2 = 33.535, df = 2, p = .0001) and time from work (x 2 = 31.297, df = 2, p = .0001) than part-time nurses. Specifically, 49.1% of the participants who reported working full-time in occupational health nursing received full funding, and 51.8% were given unpaid time from work. In addition, the findings showed a significant association between being credentialed [i.e., COHN(C)] and receiving unpaid time from work to attend CNE activities (x 2 = 14.391, df = 6, p = .026). Finally, most participants strongly agreed that CNE activities enhanced their occupational health nursing skills (52%), knowledge (52%), and practice (49%). However, no significant relationship was found between credentialing and the perceived benefits of CNE activities.
Business and Leadership

DIsCussION
This study described the types of roles, credentials, and CNE activities undertaken by occupational health nurses in Ontario, Canada. The results of the study demonstrate that occupational health nurses have multiple roles, consistent with other occupational health nurses in Alberta (Skillen et al., 2002) . The roles of occupational health nurses in Ontario (i.e., case manager, manager/coordinator, educator, clinician, and consultant) are similar to those of occupational health nurses in other countries (Ishihara et al., 2004; Mellor & St. John, 2007; Naumanen-Tuomela, 2001; Nelson, 2001; Salazar et al., 2002; Strasser et al., 2006) .
Study participants also identified some roles only reported to date in the United States. In particular, ergonomics, disaster preparedness, and industrial hygiene roles are more important in the current work environment. In addition, this study reported that fewer occupational health nurses are working in hospitals than the Canadian work force profile indicates (Canadian Institute for Health Information, 2006) .
Core credentials of occupational health nurses in Ontario [i.e., COHN(C), COHN, and COHN-S] are commonly used in both the United States and Canada (Strasser et al., 2006) . Other countries do not report occupational health nurses acquiring a credential in occupational health nursing, although specialized postgraduate courses are available. In this study, most occupational health nurses participated in CNE, and almost 20% attended more than 100 hours annually. This study did not determine if Ontario occupational health nurses achieved recertification as COHN(C) via either the CNE or the examination options previously described. Recertification requirements exist across the world (ANCC, 2009; CNA, 2009a; Midwifery Council of New Zealand, 2008; Nursing & Midwifery Council, 2008) . The requirements for recertification vary by the number of CNE activities and the number of practice hours in each country.
LImItAtIONs
This study has several limitations. First, all participants were from a local nursing association. Second, the questionnaire was selfadministered; thus, bias in reporting of actual activities is always a risk. Third, the survey yielded a low response rate of only 39.3%. Inclusion of a report from employers about occupational health nurses' CNE activities, unpaid time from work, and funding for CNE may minimize this bias. Finally, the questionnaire should be modified to explicitly identify occupational health nurses' primary roles.
ImPLICAtIONs FOR OCCuPAtIONAL HEALtH NuRsEs
The results of this study suggest that occupational health nurses have a variety of workplace roles and responsibilities. They must educate employers and workers about their roles, credentials, CNE participation, and value. Occupational health nurses possess the skills and knowledge to identify and solve health and business problems and attain business objectives.
Adequate preparation for credentialing is essential for occupational health nurses to earn national certification. Most occupational health nurses participate in CNE activities relevant to the specialty to increase their skills and knowledge and enhance their practice of evidencebased nursing. Further research is needed to identify occupational health nurses' primary and dynamic roles and preferences in preparing for credentialing.
CONCLusION
This was the first study to explore the types of roles and credentials and the number of CNE activities undertaken by occupational health nurses in Ontario. The findings from the study indicate that occupational health nurses perform case management, health promotion, clinical management, health service coordination, policy development, infection control, travel health, ergonomics, education, research, and disaster preparedness roles. The majority of the occupational health nurses held the COHN(C) or COHN-S credential. Most participants completed CNE relevant to occupational health nursing during the past 5 years, and some reported more than 100 hours of CNE activities annually.The findings from this study support occupational health nurses' multiple workplace roles and their efforts to participate in CNE and prepare for and seek credentialing. Occupational health nurses must value and recognize the importance of CNE to evidence-based practice. Employers must also value credentialing and recognize the importance of CNE activities by funding nurses' attendance. Further research is warranted to explore the diverse roles of occupational health nurses.
summARY
Occupational health nurses play a variety of workplace roles creating dynamic responsibilities. Occupational health nurses need to conduct more research. They must be adequately prepared for credentialing. Employer funding is essential for occupational health nurses to earn CNE to enhance their skills, knowledge, and evidence-based practice. 2 Attainment of occupational health nursing credentials marks the national standard. occupational health nurses must have a diverse knowledge base, multiple skills, and experience in the specialty and must successfully complete the certification examination.
Occupational
3
Continuing nursing education is essential for occupational health nurses to enhance their skills, knowledge, and evidence-based nursing practice.
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